The head and neck are the sixth most common sites of cancer in the world; the survival rate at 5 years from diagnosis is 60%. Surviving patients, after the critical phase of the disease, require proper rehabilitation. The treatment of oral neoplasia, such as surgery and radiotherapy, may often determine significant disability, such as impaired speech, swallowing, mastication and facial deformity, with severe consequences on the quality of life of these patients. Dental implant-based prosthodontic rehabilitation is a consolidated technique for improving the quality of life in patients who have overcome oral cancer. Implants provide stability and support for removable prostheses in oral cavities seriously deformed by surgical treatment. Moreover, mobile prostheses have the advantage of being removable, to check the health of oral tissues and intercept possible relapses of the neoplasia. On the other hand, a lack of residual bone following resection makes it difficult to place implants in an ideal position, and patients who have been submitted to radiotherapy of the head and neck are reported to have a reduced success rate. This paper presents the case of a 67-year-old woman rehabilitated with dental implant-based prosthesis after a hemimandibulectomy due to osteoradionecrosis, without bone reconstruction.
Osteoradionecrosis (ORN) is a condition of nonvital bone at a site of radiation injury characterized by hypovascularity, hypocellularity, and local tissue hypoxia. ORN may be spontaneous, but most commonly results from tissue injury. The absence of reserve reparative capacity is a result of the prior radiation injury. Even apparently innocuous forms of trauma such as denture-related injury, ulcers, or tooth extraction can overwhelm the reparative capacity of the radiation-injured bone (l). It is more common in the mandible than in the maxilla, probably because of the richer vascular supply to the maxilla and the fact that the mandible is more frequently irradiated (2) .
Necrotic bone often has to be removed to prevent infections and this can result in an important loss of tissue (3) . In maxillo-facial surgery the bone can be reconstructed with revascularized free flaps or with local flaps, in order to restore the facial and oral anatomy, compromised by the demolishing surgical phase (4-7). Because of the low quantity of bone and its poor quality, it is often difficult for the dentist to rehabilitate the dentition of these patients (8) . Implant supported prostheses, that may represent the best solution in such cases, can be difficult to apply owing to the low quality and quantity of the residual bone, leading a higher risk of fracture during placing implants and a reduced success rate of implant osseointegration (9) . In this case, to prevent such risks, implant positioning was carried out using techniques of consolidated validity, namely computer-guided technique for placing the implants and flapless surgical technique ( I0, II). These devices allowed to plan in advance the correct position of implants, in reference to the prosthetical program and the residual anatomy of the patient. On the other hand, the flapless approach makes it possible to avoid exposure ofthe mandibular bone, helping its healing around the implants (12) (13) (14) .
Case report
We report the case of a 67-year-old woman treated with dental implant-based prosthesis after a hemimandibulectomy, without bone reconstruction (4). The patient had undergone radiotherapy in 1983 (33 cycles) to treat a squamous cell carcinoma of the mandible (Fig. 1 ). In 2009, the left hemimandible had to be resected because ofthe onset ofan osteonecrosis (ORN) due to radiotherapy. The mandible was not reconstructed with vascularized flaps because of the general condition and the age of the patient so the surgery site was closed with local flaps (4) (Fig. 2 ). After the surgical phase, the patient was evaluated as a skeletal second Class with a latero-deviation toward the side of the resection .
Firstly, it was decided to rehabilitate the patient with totally removable prostheses, realized both in the upper and lower jaws in order to restore occlusal stability, compromised after the hemimandibulectomy (15) .
In the upper jaw, where a normal anatomy was still conserved, after the teeth had been extracted after dental and prosthetical considerations, the removable denture presented a good stability; in the mandible, because of the lack of bone and the poor muscular strength, the stability of the prosthesis was not as good ( Fig. 3 ).
After this prosthetical phase the patient recovered an occlusal stability, positioning the teeth on the prostheses with a camouflage that restored the vertical dimension and the correct sagittal relationship between the arches (16) . The camouflage also achieved the result of correcting the laterodeviation, by directing the mandible in an appropriate transversal position when closing the mouth, and getting the muscles into the habit of maintaining this position.
Despite these measures, the radiation-induced xerostomia and the lack ofa large area of mandibular bone undermined the stability of the prosthesis , causing pain. Poor quantity of saliva, pain and the loss of the fornix after hemimandibulectomy did not guarantee retention of the denture (17) .
In order to allow the patient to talk, chew and swallow correctly, an implant-supported prosthetic rehabilitation of the lower jaw was planned. Because of the low quantity of residual bone, it was decided to use computer guided technique (software Class Implant 3D®) to plan the position of the dental implants in advance. The denture of the patient was prepared to be the radiological template during the CT (Fig. 4) . Aided by this procedure it was decided to place two implants (Biohorizons Laserlok"), which had a diameter of 3 mm and a length of 12 mm, in the residual bone at the level of the mandibular canines. The two implants inserted were fitted with a ball attachment to give stability to the mandibular denture that was prepared with a-ring to keep the denture in position. Implants were loaded after one week, when removal of the suture (12, 18, 19) (Fig. 5 ).
Phonation and deglutition of the patient benefited from the implant supported prosthesis, and the greater stability of the denture greatly improved her quality of life (20) .
DISCUSSION
Patients undergoing radiotherapy of the head and neck to treat neoplasia may present a complication such as osteoradionecrosis that often needs to be treated in a conservative way, but in some cases requires a surgical approach to remove the affected bone (21) .
These patients, like many maxillo-facial patients who have undergone resections, can be reconstructed with vascularized flaps or with local flaps, depending on the general situation of the patient. At a later stage they have to be rehabilitated with dental prostheses in an attempt to restore aesthetic harmony and functionality.
After surgery, these patients often present altered inter-arch relationships, with loss of the vertical height and often latero-deviation, due to the alterations in normal anatomy. For the dentist, rehabilitation of these patients is a very difficult challenge and it is important to plan in advance with the surgeon the kind of reconstruction in order to program dental rehabilitation (8) .
Tumor treatment often requires radiotherapy in the areas affected by the lesion: this is another condition that may compromise the success of oral rehabilitation, RT-induced xerostomia in fact, in addition to local pain and inflammation, does not allow conventional removable prostheses to maintain stability (17, 22, 23) .
Implant placement is also hindered by a prior RT, because irradiation reduces bone vitality through a progressive fibrosis of blood vessels, that leads to hypoxia and hypocellularity. In similar conditions, osseointegration of the implants is very difficult and may fail; even soft tissues may be damaged by RT causing a loss of attached and keratinized gingiva in the irradiated areas, that become less resistant to the trauma of removable prostheses and to surgical procedures for implant placement (13, 14) . Moreover, xerostomia increases the risk of a periimplant inflammation with loss of the implant. To allow the recovery of tissues after irradiation, implants should not be placed earlier than 12 months after irradiation (24) . According to other Authors shorter times are sufficient (25) (not before than six months after RT).
In conclusion, placing dental implants in such patients can help to improve their quality of life, ensuring good stability of the denture and improving speech, mastication and deglutition. Even in similar cases a proper planning of the prosthetic and surgical phases makes it possible to obtain satisfying aesthetical and functional results.
